In order to determine the prevalence of allergic disorders and their association with agricultural factors, a total of 3,717 inhabitants of rural districts in Kumamoto Prefecture were ashed to fill out a questionnaire concerning their allergic status.
INTRODUCTION
A case of carpenter's asthma caused by inhala tion of western red cedar dust reported by Seki1)
was the first case of occupational allergy in Japan.
Following this, cases of asthma associated with localized occupations such as processing of konjac "maiko ,"2) sericulture3) and oyster shucking4) have been investigated. Recently, in addition to these asthmatic cases, reports on various kinds of occupational allergy caused by agricultural processes have been in creasing in humber, corresponding to increase of exposure dose and change of exposure mode to allergens following changes in agricultural tech niques, such as the introduction of plastic green houses in cultivation and the development of vari ous kinds of agricultural chemicals.
In spite of increased knowledge on sporadic occurrences of allergy related to agricultural fac-tors, there have been few cases clarifying the epidemiologic status, situation in other districts managing the same crop, and/or essential measures for the prevention of these diseases.
The present study was undertaken to shed light on the prevalence of allergic symptoms and their association with agricultural factors among rural inhabitants, and to discuss the background of allergic disorders related to the agricultural factors mentioned above. SUBJECTS AND METHODS 4. Symptoms of eyes (eyes); conjunctivitis-like attack.
5. Skin symptom (skin); (1) urticaria-like der ma (urticaria), (2) eczema-like derma (eczema).
Subjects complaining of one or more of the foregoing symptoms at least one time during the last 5 yr were identified as cases with allergic symptoms. Subjects having past histories of any allergic diseases diagnosed by a physician up to date and those having relatives in the second degree with allergic diseases were defined as cases with past histories and with family histories, respectively. Those with past or family histories or both were defined as cases having allergic constitution.
Farmers engaged for more than 50d in agri cultural work per year among the groups of agriculture only (full-time farmers) and agricul ture+other occupation (part-time farmers) were subdivided into each crop group according to whether they were cultivating at present or more than 10yr of past experience.
3) Statistical analysis. All of the prevalence rates were adjusted to the components of age, sex and occupation of the total subjects, which were as follows: 
RESULTS
1. Prevalence rates of allergic symptoms and histories of allergic diseases by sex, age, occupation and district
As shown in Table 2 , 43% of males and 45% of females complained one or more allergic symp toms, showing no significant difference in rates between males and females.
And, 19% of males and 22% of females had past histories of allergic diseases, showing a higher rate in females than in males (p<0.01).
As for family histories, signifi cantly higher rates were observed in males (20%) than in females (11%) and also higher rates in younger group in both sexes (p<0.01). In comparing the differences by occupation, higher prevalence rates of allergic symptoms were seen among full-time (p<0.01) and part-time farmers (p<0.05) than other groups, especially the prevalences of delayed reaction (p<0.01 for both types of farmers), eyes (p<0.01 for part time farmers) and eczema (p<0.05 for full-time farmers).
Such tendency was also seen in the rates of past histories, especially for asthma, nasal allergy and contact dermatitis (p<0.01).
The prevalence rates of allergic symptoms among the 18 districts ranged from 64% to 22%, showing a significant difference in the prevalence rates between 18 districts (p<0.01) as in the case of the rates of past and family histories (Fig. 1) . However, there was no positive correlation be tween these three items.
The prevalence rates of allergic symptoms by smoking habit
Smoking (over 20 cigarettes per day) was ob served in 377 among full-time and part-time farm ers, being almost the same as other occupational groups.
In agriculture groups, higher prevalence rates of respiratory and delayed type symptoms (p<0.01 for both) were seen in the smoker group than in the non-smoker group. The rates of smokers ranged from 34-42% in each crop group, showing no significant differences between the groups.
3. The prevalence rates of allergic symptoms by past and family histories of allergic diseases Thirty-three percent of the agriculture groups and 31% of other occupational groups were found #1 Subjects complaining of one or more allergic symptoms at least once during the last 5 years. #2 Each item includes symptoms as follows: respiratory:cough, phlegm and asthmatic attack; delayed reac tion: hypersensitivity pneumonitis-like attack; nasal mucosa-rhinitis-like attack; eyes: conjunctivitis-like attack; urticaria: urticaria-like derma; eczema: eczema-derma.
#3 With one or more past histories of allergic diseases dignosed by a physician. #4 Diagnosed as eczama and/or contact dermatitis by a physician, but not always confirmed to be allergic. #5 Having relatives with histories of allergic diseases in the second degree of each subject. #6 Adjusted to the component of age and occupation for each sex group, and to the component of age and sex of all the subjects studied for each occupation group.
to have allergic constitution. As shown in Table   3 , significantly higher rates of six symptomatic items were seen in the allergic constitution group than in the non-allergic constitution group. Among non-allergic constitution subjects, higher rates of one or more complaints of six symptoms (p<0.01), delayed reaction (p<0.01), eyes (p< 0.05) and eczema (p<0.01) were seen in farmers than in others.
However, the percentage of sub jects with allergic constitution in the group of farmers with allergic symptoms, from 69% to 50 for each item, was shown to be of the same level as other occupational groups.
4.The prevalence rates of allergic symptoms and past and family histories of allergic diseases by crops produced Table 4 shows the prevalence rates of each item by crops produced. There were significant dif ferences in the rates of symptoms (p<0.01), past (p<0.05) and family (p<0.01) histories between the 22 crop groups. A significantly higher number of observed cases than expected cases was seen in the prevalence rates of one or more allergic symptoms in the groups raising poultry (62%, p<0.01), other flow ers (58%, p<0.01), tobacco (58%, p<0.01), cor tinellus shiitake (55%, p<0.01), cucumber in plastic greenhouse (pla.) (53%, p<0.05), manda rin orange (53%, p<0.05), cereals (51%, p<0.01), water-melon in pla. (51%, p<0.05), cattle (48%, p<0.05) and rice (46%, p<0.05).
The crop groups showing a significantly higher prevalence for each symptom (p<0.01 or 0.05) were as follows; Respiratory: tobacco, cortinellus shiitake and cereals.
Delayed reaction: tobacco, cucumber, manda rin orange, other fruits, prince melon in pla. and green tea. Nasal mucosa: poultry raising and swine rais ing. Eyes: cucumber in pla., cereals, cortinellus shiitake and rice.
Urticaria: other flowers, tobacco and cereals. Eczema: tobacco, mandarin orange, cereals, swine raising and sericulture.
As for past histories, a significantly higher number of observed cases than expected cases was observed in the crop groups raising tobacco (p<0.05), mandarin orange (p<0.01), cereals (p< 0.01), swine (p<0.05), chrysanthemum (p<0.01), other fruit trees (p<0.01) and sericulture (p< 0.05).
There was a significant difference in the inci dence rates of disorders by spraying pesticides between the 22 crops (3-13% for each) (p<0.05), showing over 10% in the groups raising straw berry in pla., tomato in pla. and tobacco. There was no relationship between the rates of each item and disorders by pesticides in each crop, except that of symptom of eczema and disorders by pesticides (r=0.518, p<0.01).
There was a significant positive correlation be tween symptoms and past histories in each of the 22 crop groups (r=0.680, p<0.01), while no sig nificant correlation was seen between past and family histories (r=0.299) or between symptoms and family histories (r=0.336).
The coefficient correlation between males and females in each crop was r=0.436 (0.1<p<0.05) for symptoms, r=0.198 (not significant: ns) for past histories, r=0.631 (p<0.01) for family histories and r=0.481 (p<0.05) for disorders by pesticides.
There were positive correlations between symp toms and corresponding allergic diseases, i.e., respiratory and asthma (r=0.742, p<0.01), de layed reaction and asthma (r=0.300, ns), nasal mucosa and nasal allergy (r=0.414, p<0.05), eczema and contact dermatitis (r=0.668, p<0.01), urticaria-like derma and urticaria (r=0.599, p< 0.01).
The prevalence rates of each item by groups of mixed crops produced by multiple farming in each subject (mixed crops) are shown in a prevalence rate of 50%. or more, and 24 groups among them showed a higher prevalence than that of any component crop.
Association with allergic symptoms and agri cultural works
Among the subjects with each allergic symptom, 18% (2% of total subjects) of those with respira tory symptoms, 43% (2%) of delayed reaction, 12% (1%) of nasal mucosa, 28% (4%) of eyes, 23% (4%) of urticaria and 38% (10%) of eczema showed a direct association with their farm works for each symptom.
As shown in Table 6 , pesticide spraying was given most frequently by symptomatic subjects as the associated work, i.e., 44% of respiratory cases, 62% of urticaria and 64% of eczema. The most common agricultural chemicals among them was Difolatan (captafol) (78 cases), followed by, Di pher(zineb) (14) , Topsin-M (thiophanate-methyl) (8), Lannate (methomyl) (4), Delan (dithianon) (4), and Dithane (zineb) (4) in the order given.
According to crops produced, as summarized in Table 6 , 41 cases of mandarin orange (9% of total subjects engaged in mandarin orange), 38 cases (13%) of chrysanthemum, 27 cases (1%) of rice and cereals, 21 cases (11%) of forestry works, 18 cases (9%) of tobacco were associated with each corresponding symptom. Moreover, work in plastic greenhouse (3%), raising of cattle and swine (2%), rush (9%), other fruits (2%), vege tables, sericulture, green tea (1% for each) and handling straw or compost and so forth were also causative factors for various symptoms. the present population. However, these symptoms in the present study may be considered to have been caused by an allergic mechanism, because of a higher prevalence of these symptoms among subjects with allergic constitution than those with out such constitution and because of a significant correlation between the symptoms and correspond ing histories of allergic diseases. On the other hand, there have been few reports on allergic conditions of rural populations in such a large group of subjects or agricultural crops. From this point of view, it is reasonable to say that the considerably wide spread of allergic disorders in Japanese farming population and the possibility of detecting other allergic diseases related to the crops or farm works not yet reported from any place in Japan were clarified from the results of the present study. There are some reports comparable to our present study, as follows.
Among over 20 allergens of occupational asthma related to agricultural or forestry works being confirmed by immunological investigations,5) such as the cases of green tea, 8) chrysanthemum,7,8) lettuce,9) tomato,10) melon, 11) sericulture, 3) straw berry, 12) shiitake (Japanese mushroom), 13) poul try14, 15) and rice hulling16) must be taken into consideration as possible causes of similar cases of occupational asthma in the subjects of the present study. More careful attention must be poisoning and past and family histories by crops produced. and so forth had been reported to be cases related to antigens in the agricultural environment. As for the etiological background of these diseases, the authors have reported previously that a rela tively high proportion (17.5-27.5%) of farmers had positive precipitin against various kinds of fungus antigens.22) However, it may be reasonable to consider that not a few cases with complaints of delayed reaction associated with agricultural works may have developed from the delayed type of asthmatic mechanism rather than from hypersen sitivity pneumonitis, because of the rather low possibility of being exposed to extraordinarily high amounts of these fungus spores in their agricultural processing. The allergenicity of pollen, especially to nasal allergy, was first clarified by Blackley,23) and vari- ous kinds of trees and plant pollens are known as the most important allergens to nasal allergy. 24, 25) In Japan, interest in such diseases has been in creasing since the confirmation of the existence of Japanese cedar pollinosis in 1963.26) Recently, cases of occupational pollinosis related to agri cultural crops such as apple,27) peach28) and pyre thrum29) have also been reported. As cases of allergic conjunctivitis may have also arisen from the complication of pollinosis, careful attention must be given to crop groups which showed a higher prevalence of eye symptoms complicated with symptoms of respiratory or nasal mucosa.
In case of urticaria, the immediate type of skin disorder due to lettuce cultivation has been re ported.30) However, in the present study, no correlation was found between the prevalence of urticaria and the rate of allergic constitution (r= 0.084). Therefore, many cases of the group of crops showing a higher prevalence of urticaria may be due to non-allergic mechanisms related to agricultural factors.
There are various allergens capable of causing allergic contact dermatitis in industrial conditions. In rural regions, various kinds of agricultural chemicals31) and plants or plant products32) such as chrysanthemum, 33) lettuce,34) tulip35) and pe rilla36) have also been known to be allergens.
In the present study, three-fourths of the total sub jective causative agents of skin symptoms were agricultural chemicals, and few cases were plants or plant products.
No relationship was observed between the prevalence of each allergic item and the rate of poisoning by agricultural chemicals, except between the prevalence of eczema-like derma and the rate of poisoning.
These facts indicate the important role of handling or spraying these chemicals for the development of contact derma titis in farmers.
On the contrary, the report on the development of asthma due to Difolatan37) must be recognized as a case of immediate type of allergy.
From these considerations, special attention or further investigation should be made to clarify their allergic status and its etiology in farmers of two groups, that is, poultry and tobacco, because of their high prevalence of allergic symptoms. In fact, some interesting reports have been pub lished on allergic diseases associated with these crops.14,15,38-41) In addition to these two crops, the agricultural works that should be studied immunologically for association to allergic disor ders are as follows: the process of cultivating or harvesting mandarin orange, harvesting or for warding of prince melon, rush dyeing with mud (in harvesting), picking mulberry leaves and proc ess of sericulture, harvesting of Italian rye grass, cultivating shiitake, raising of cattle and swine and spraying or handling agricultural chemicals. The present analysis has indicated that allergens from agricultural work might be more sensitive to the farmers with allergic constitution than those without such constitution.
On the other hand, causative antigens might be generally widespread in the rural environment and not only in the agricultural work itself, because of the increasing prevalence of allergic symptoms associated with allergic constitution in the population of non agricultural occupation as well as in the agricul tural population.
Thus the manifestation of cases affected by a single antigen may be modified by various kinds of other antigens arising from the work process or method in each district. The case of pollinosis in Japanese peach production42) is an example of an exposure to other antigens on behalf of the antigen from the main causative crop. On the other hand, the cross or inter reaction of each allergen from mixed crops pro duced by multiple farming should be also taken into account to clarify the etiology of farmer's allergy. From this point of view, it was a re markable finding that a relatively high prevalence of allergic symptoms was shown when the pro duction of poultry or cattle raising, mandarin orange or other fruits, tobacco, chrysanthemums or other flowers were mixed with each other when compared to the prevalence rates of each single crop.
